An understanding of the nature of dark matter is one of the most important challenges faced by particle physics today. About 30% of the total matter in our Universe is believed to be in the form of relic massive particles interacting only weakly with ordinary matter. Direct detection of these so-called WIMPs (Weakly Interacting Massive Particles) is possible by measuring the nuclear recoil energy following an elastic WIMP scattering off nuclei.
Owing to the very low expected event rate, about 10 -2 eV/kg/day for standard assumptions on the WIMP mass (100 GeV), experiments aiming at a direct dark matter search have very stringent background requirements. Nuclear recoils induced by dark matter interactions are in an energy region heavily affected by environmental radioactive, seasonal, and cosmic background. The only way to adequately reduce the flux of cosmic ray-induced particles is to build the experiment in a deep underground site.
I will present the status of the Stawell Underground Physics Laboratory (SUPL) (located 1km below the surface in Western Victoria), and two proposed experiments, SABRE and DRIFT-CYGNUS. SABRE is a pair of high purity NaI crystal detectors with active veto shielding to be located in the Northern and Southern Hemispheres, being built by ANU, Melbourne and international collaborators. CYGNUS is a directional detector with a low-pressure gas Time Projection Chamber (TPC).
Earlier experiments have found intriguing anomalies in annual modulation signals, which may be due to WIMP interactions through the combined motion of the Earth in the solar system and in the Galaxy. The technologies employed by these new detectors will verify the nature of the signal or measure its origin.
